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About the project

SET-Nav aims for supporting strategic decision
making in Europe’s energy sector, enhancing
innovation towards a clean, secure and efficient
energy system. Our research will enable the
European Commission, national governments and
regulators to facilitate the development of optimal
technology portfolios by market actors. We will
comprehensively address critical uncertainties facing
technology developers and investors, and derive
appropriate policy and market responses. Our
findings will support the further development of the
SET-Plan and its implementation by continuous
stakeholder engagement.

These contributions of the SET-Nav project rest on
three pillars: modelling, policy and pathway analysis,
and dissemination. The call for proposals sets out a
wide range of objectives and analytical challenges
that can only be met by developing a broad and
technically-advanced modelling portfolio. Advancing
this portfolio is our first pillar. The EU’s energy,
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innovation and climate challenges define the
direction of a future EU energy system, but the
specific technology pathways are policy sensitive and
need careful comparative evaluation. This is our
second pillar. Ensuring our research is policy-relevant
while meeting the needs of diverse actors with their
particular  perspectives  requires  continuous
engagement with stakeholder community. This is our
third pillar.
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Who we are?

The project is coordinated by Technische Universitat
Wien (TU Wien) and being implemented by a
multinational consortium of European organisations,
with partners from Austria, Germany, Norway,
Greece, France, Switzerland, the United Kingdom,
France, Hungary, Spain and Belgium.

The project partners come from both the research
and the industrial sectors. They represent the wide
range of expertise necessary for the implementation
of the project: policy research, energy technology,
systems modelling, and simulation.
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Abstract

In this paper we present and discuss how an energy systems model for Norway, a regional economic
model for Norway and an environmental and climate assessment tool will be linked to allow improved
assessments of energy and climate policies. Since the implementation is not ready yet, we hypothesize
how results from this linked framework would be different when analyzing a CO2 tax increase in Norway.

Keywords: model linking, energy-economic-environmental modeling, regional modeling, energy
systems, footprints.

1 Introduction

November 24 and 25, 2016, the first workshop in the SET-Nav' workshop series was held at the Norwegian
University of Science and Technology (NTNU) in Trondheim, Norway. The workshop topic was Top-down
bottom-up hybrid modelling. This discussion paper aims to take some of the concepts presented and
discussed during the workshop, and take them one step further.

The three terms in the workshop title can be interpreted as follows:

Top-down (TD) models describe the economy as a whole and emphasize the possibilities to substitute
different production factors in order to optimize social welfare. This is the traditional macroeconomic
approach. Bottom-up (BU) models (in the context of energy systems modeling) is the sectoral, or
engineering approach, which represents the energy system through relatively detailed descriptions of

' SET-Nav: Navigating the Roadmap for Clean, Secure and Efficient Energy Innovation. EC H2020-LCE21-2015 Project ID:
691843, http://cordis.europa.eu/project/rcn/200842 en.html
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technologic characteristics. Hybrid modelling is used to describe modelling approaches which blend
aspects of TD and BU perspectives.

Compared to TD approaches, BU approaches describe a smaller part of the world in more detail. This
means that BU models will provide more detailed insight (on the energy system), but at the cost that they
ignore any effects caused by the part of the world that is not represented (the broader economy). In
contrast, TD models look at the big picture {of the broader economy), but do not give detailed insights
that are relevant for the actors in the energy system. Due to their different identification and
representation of the relevant system BU and TD models may produce different guidance for policy-
makers. However, when applied adequately, these modelling approaches can complement each other as
tools to support decision making and policy development. Therefore, linking or integrating BU models
with TD models can be an important contribution for designing energy systems compatible with, for
instance, sustainable economic growth. The intention is that the hybrid result of the linking or integration
will provide more or better insight than the individual models could on their own.

Most of the presentations in the workshop showed and discussed examples, both theoretical and
practical, of how one TD and one BU model could be linked to arrive at hybrid modeling approaches.
Some examples considered more than two models. Linking more than two models was also an aspect
that came up during the panel discussion as in interesting direction for future research.

In this paper, we discuss an extension of the work presented by Per Ivar Helgesen and Gerardo Perez-
Valdes at the workshop. Their presentations discussed the linking of BU model TIMES-Norway (hereafter
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